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b taking he Lan. 1 ar other 
HE lagen: confll 01 an G ta 
its Arch containing; hut 45 Degrees, 
but half. Degrees by the Nature 


pp 


. 


Medien, anſwering to hole ones; it is 


graduated into 90 equal Parts (with proper 
Subdiviſions) - which are ſo many Degrees; 
and ſerve to take any Altitude from the Ho- 


Trion to the 2 It hath an Index turn 


ivg on a Pin in Foc the, other En 
auding on the ; graduated. Arch, wick 
marks the Diviſions, 3 | 
At the Center is Assel g Piece of Lacks 
ingeglaſs quiekGlyer'd, ſet in Braſs, and fixs 


ed on [the Index, dende tothe E dle. 
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Object by a>ſecord Refle@ions! | 
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of the Inſtrument. This Glaſs is to receive 


the firſt Image of the Sun, or other Object, 


to be obſerved by, and to reflect it to ano- 


ther leſſer Piece of Looking glaſs, placed on 
one of the Limbs, that Part of it only which 
is next the Plane of the Inſtrument being 
uickſilyered, and ſo ſet in its Braſs Work, 
hat it \may Tat « any tin be ſet perpendi- 


cular to the Plane of the Aaütrürnert. if the 


ſame by Warping, or any other Accident, 


ſhould be removed from that Poſture. When 


it is in the Perp net can alſo be 
turned round, keeping Ati Il perpendicular, ſo 
as at pleaſure to bring i eite its s true, Poſition 
in reſpet of, ne Gl 415 9 the Index. 
This Glas i Fol Netvarions, and 
from it the Eye receives the Image of the 


5 


For the Back Obſervation there i is anqther 


Nach final Glaſs; placed on the ſame Limb 


as the former; bor farther from the Center, 
and with juſt ſuch Braſs Work to ſet it, 
both Perpendicular, and in its true Poſition. 
There are two dark Glaſſes; ſetin Frames 
of Braſs fixed to a Pin, the one lighter, the 


other darker, ſo as at pleaſure to be turned, 


either of them, or both together, as the Sun's 
Brightneſs may require, between the Glaſs 
on the Index, and either of the two Glaſſes | 
on the Limb, according as the Fore or Back 


0 Obſer vation is uſed ; for which Reaſon there 


are 


Fx 


are tis Holes in the Limb, that they may 


be accordingly ſhifted from on to the other; 


There is uſed a Sight. Vane, which | may 
be: ſhifted from one Limb to the other, ac 
cording to which Obſervation is uſed: In 
it are made two Holes, to direct the placing 
the Eye; the one being juſt ſo high above 
the plane of the Inftrament as is the middle 
of the unquickſilvered Part of '' the leſſer 
Glaſſes, the other about the Height of the 
Edge of the Quickſilver itſelf, or a little 
lower. There is great Curioſity: in the 
Glaſſes; for a common Piece of Looking-g1af 
will ſeldom do: They ought to be free from 
Veins, but above all, moſt perfectly flat, and 
of an equal Thickneſs, that thereby both 
Surfaces es may be perfectly parallel to one an- 
other, in order to have but one Image by 
Reflection. The dark Glaſſes muſt like wiſe 
be very true; however, theſe do not re- 
quite the ſame Exadtnefs as the- former 

which give the Reflection! The Buyer may 
eaſily know whether the Glaſſes be good, by 
taking notice of any bright Image, eſpeci- 
ally of the Sun, ſeen after the two Neflecti- 

ons, whether the Edges of it a ppear perfe- 


ly ſharp and diſtinct „and in one, Which ean ; 


never erer the Glaſſes are 40 Has been 
faid above, and they are beſt tried by a 


great Altitude, when the Index is warde 90 | 


1 which will ſhew'the Errors môſt. 


The 


** 
3 


Tranſ. No. 420. with a Mathematical Ac4 


q 6 1 
The Figure prefixed will better deſeribe 
this Inſtrument than any Words alone can 
do. There are other Draughts of it in Phil. 


count of the Principles it is founded on, and 
its ſeyeral Properties and Uſes, to which 1 
chuſe to refer the more Curious, this being 
geſigned tather for thoſe got 0 mask yeried 
in Mathematics. 

The Altitude of the Sun, or a Stat, from 


| the Horizon, taken by this Inſtrument, is de- 


termined hy the Inclination of the Planes of 
the two Glaſſes to each other, when the Ob- 


ject appears in the Horizon, that is; of either 
of the leſſer Glaſſes to that larger one fixt 


on the Index; for the two leſſer are quite 
independent of one anether. In the Fore Ob: 
ce the Double of this Angle of Incli. 
nation is the Altitude fought; and is marked 
by the Index on the Arch divided into half 
Degrees, as is ſaid above. In the Back Ob- 
ſervation, double the Difference of this Incli- 


nation from a Right Angle, gives the fame 


Altitude, and is marked by the Index in the 
ſame manner, the ſame Ar of Degrees 
ſerving indifferently for both. So that when 
the Index ſtands at the Beginning of che 
Scale, the Surface of the leſſer Glaſs, uſed 
lor the Fore Obſer vation, is exactly ꝙꝓarallel 


to the Surface of that on the Index; but the 
Sunde, of the other leſſer Glas, uſed for 
the 


faq 


the Back Obſervation, is at Right Angles tt 5 


the ſame. 5 
The Manner of obſerving is this: The in. 


| cruger being held as near as can be, in the 


Ferticle Circle paſſing through the Object, 
with the Arch downwards (it being contriyed 
for that Poſture, both as being moſt conve= 
nient for the Obſeryer, and becauſe that ſo 


the Inſtrument is leaſt expoſed to the Windy 
and the Eye placed at the Sight-Vane, the 
Obſerver muſt look at the Edge of the Sea; 


and ſee it without any Reflection, with a di- 


rect View, through the unquickſilvered Part 


of the leſſer Glaſs on the Limb; and then, 
by moving the Index forward, 'the Image 


of the Ohject, whoſe Altitude is ſought, muſt 


be brought to appear as if it was really joined 
with the Edge of the Water. If the Object 


be bright 3 as the Sun almoſt always 
is, the Obſerver may take the reflected Image 


on the unquickſilvered Part of the Glaſs, at 


the ſame time he ſees the Horizon through 


it directly ; and the Eye will have no more 
to do hut to obſerve pln both when joined 
together, and then look what Degrees, and 
Minutes, the Index cuts on the Arch. But 
if the Gbject be faint (as ſup ſe the Sun 

when covered with thin Clouds, or a Star) 
it muſt then be taken on the quickſilvered 

Part ef the Glaſs, and you muſt judge when 
the wears che Horizon, ſeen directly through 


the 


rr e. 


"I g J WL VE 
the other Part of the Glaſs which is uinquick= 
 filvered, if produced, would paſs: through 
the Sun, or Star, taking care in either Caſe 
to keep the Line of Direction of the Sight, 
that is, the Line in which you ſee the Image, 
as near as may be parallel with the Plane 
of the [ofiriicient” For which Reaſon, if the- 
Sun be bright enough, take your Obſerva- 
tion on the Middle of the unquickſilyered 


"Part ofthe Glaſs, and look through the out- 


ward Hole in the Sight-Vane ; but if the Sun 
be too faint, or you uſe a Star, take your 
Obſervation near the Edge on the quickſil- 
vered Part, and look through the lower Hole 
that is next the Inſtrument. 

When the Object 1s brought down to ap- 
Pear in or near the Horizon, let the Ob- 
ſerver turn the Inſtrument a little awry 
from right to left by turns, by which the 
Image in either Obſervation will ſlide to and 
again along the Horizon, if the Index is ex- 
actly ſet; if it run in a Line, cutting the Edge 
of the Sea, tis a ſign the Inſtrument is not 
held upright. As to the Motion of the In- 
ſtrument up, and down, the Image will not 
in the leaſt be demos by it from the Nie 
of the Sea. | 

In taking the Aldtüde of che Sun, if a 
correct Obſervation is deſired, it will not be 
ſo well to uſe its Center, becauſe the Di- 
ameter of the Sun being about 32 Minutes, 

which 
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_to 1 When a 3 18 Juf 


e to take the - " kitüde by the upper, of 
under Edge, and accordingly Tublira@ or 
_ add 16 or for the Se (HEY hors 

In the Fore, Obſervation the mage of an 5 


Obi ect, after the two Reflections, Appears! 1 


Es ſame Poſture as when ſeen: by & naked 
65 that 1 is, tlie Obſect is not inyerted, but 


at in reality is , or under, FA the 


fame in appearance When ſeen by Res 
flection: In the Fore Obſervation, if the 
loweſt Edge of the Sun be brought to touch 
the Edge of the Sea, add 16 Minutes; if the 


Altitude be taken by the upper Edge, io 


much is to be ſubſtracted from the Degrees 


and Minutes marked, by the Index on the 


Arch, and the true Altitude Will be given 
By the Back beer ation, on the conttary, 
the Object is inverted, t that | is, the Edge 6 


the feln by eh, in Teslity i higheſt,” wheti 


eflection a 4 85 gane; 5 theres 


yt 24d or ſubſtra 
Rule of the Fore Obſervation; ' that” 18, in 


taking the Altitude by the Edge which ap- 


"© Which appeats big rheſt, add AST much. 
f the Obfetvation be made by 71 Sta « the 


f way will be (elp: ecially if it "te Rig igh) 15 


Sen 


| look: — up at it, the Trdde __ 
B 


dhe Horizon. The beſt way we wil 4 


the contrary way to the 


dars foweſt, ſubſtraQt 16 Minutes; if by the | 


ing at hs Rag of ebe Scale of Deganes; > 


for, by 


this means, the Star ſeen, by R 


iding 


of it. The uſe of this Caution is, lea 
Stats of the ſame Degree of Brightneſs ye 


near, one another, the Obſeryer ould. mi ; 


take that he intends! to make uſe of. 
Altitude of a Star is thus taken by the Fe ore 


Obſervation; but when the Horizon is bright, | 
and the Star faint, it may be more conve- 


nient to take its Altitude by the Back Way; 5 


in which Caſe you are to look directly up. by 7 


the Star, and bring the Horizon, or Edge o 
the Sea behind you, to touch the Star by 


Reflection. As the Stars muſt be uſed of | 
ways in the Night, and the Horizon is then 


but obſcure, it may be of uſe to get down 


as near the Surface of the Water as you can, 


that you may ſhorten the Horizon, likewiſe 


to watch for Stars which come to the Meri- 
dian during Twilight, either after Sun- let, 


or before he riſes: Moonlight Nights may 
alſo be of uſe. 


'The Glaſſes are fo contrived i in their Braſs 
Work, as to be adjuſted at pleaſure as often 


as the ſame may be found neceſſary, and 
may be done very nicely by almoſt any 


N a Mile or two off; but nothing Is 


: on will appear in the fame Bags. 10 % 
ſeen in by direct View; then, by | 
the Index, the Image will run down fy 1 
touch the Horizon, without your loſin aſe | 


more 
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| beopiſe it is a ſtreight 2 Buren 0 ü 


| — to the — . — 
provided they are not far out of that 5 Poſture, 
I ſhould give no Directions about it, but 


that there is no more in it, Kb to 


hold the Inſtrument in an horizontal Poſture, 
and ſetting the Index to the Beginning of 
the Arch, obſerve whether the Line of the 
Sca's Edge ſeen directly, and by Reflection, 
coincide, and make one Line; which if they 
do not, it may be eaſily rectified by the lit- 
tle Screws for that purpoſ upper 
round Plate on which tlie little Glaſſes ſtand, 
the great One on the Index being ſuppoſed 
£ to be firſt truly ſet, and keep its Poſture. - 


Le 
— 


The adjuſting the other way is neceſſary, 


| but ſtill more obvious, and eaſy. Take 


care only that the Index ſtand exactly at the 


nning of the Scale of Degrees, and then 


holding the Inſtrument in an upright Poſture, 


With the Arch downwards, Juſt as has been 


directed when an Obſervation i is to be taken, 
obſerve as before whether the Edge of the 


Sea ſeen by Reflection, coincide with, and 
make one Line with the Edge ſeen hy direct 
View without Reflection; if not, by the Key 
which turns the Glafs round, they muſt be 
1 one Line, the Index ſtill ſtand- 
| B 2 | ing 


e convenient than the Edge of the Sea, | 
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ing at the Beginning of the ener n and, | 
this is ſcarce different from taking an Obſer- 
vation; for the Reflection being from the very 


ſameObject that is ſeen by the direct View, the 
Angle between them ought to be nothing; and 
therefore the Index when they appear joined 
together; muſt ſtand at the Beginning of the 
Scale on the Arch, and mark no Angle. 

For adjuſting the Back Obſeryation,' bring 
in like manner the Edge of the Sea from be- 


hind you, to appear in one Line by RefleQi- 
on, with the Edge of the Sea ſeen before 


you by direct View; but to be accurate, and 


make the Back and Ft ore Obſervation agree 


together (eſpecially if you be much elevated 
above the Surface of the Water in a loſty 
Ship) the Index muſt not ſtand exactly at 
the Beginning of the Scale, as is directed for 
adjuſting the Fore Obſervation, becauſe the 
Obſerver. is not in the ſtreight Line between 
the two Horizons, but elevated above them 
both ways: For this Reaſon the Index 
muſt be ſet off ſo much before the Begin- 
ning of the Scale, as is double the Angle of 

the Dip of the viſible Horizon, which is the 
Edge of the Sea, below the true Horizon: 
Therefore there are a few Minutes graduated 


for this Purpoſe, before the Beginning of the 


Arch. For Example, ſuppoſe the Eye of 
the Obſerver be about eleven Feet above 
the Pr. the oy * the viſible Horizon 

Will 


be ſet off beſore the Beginni 

eight Minutes, and then the: Image: of the 
Back Horizon muſt he brought to coincide! . 
0 in one Line with that before ſeen directly. 
Jo be accurate in ſetting the two. leler 
| Glaſſes: true to that fired on the Index; when 


\ 


it is doing. 


(fat) Yu 


will then be four Minutes forwards, and as 


much backwards; therefore 2 Index muſt 


the Inſtrument is held with the Arch do 
wards, is much more material than the ſetting 


them perpendicularto the Plane of the In- 
ſtrument; and there ought to be particular 


Care therein, chat the Index continue, | while: 


Object ion 


ry; for if the Wood be well ſettled, and do 
not caſt, nor warp, the TS: mg ftand 
true. and « continue ſo always. 


That the Obſerver can at any time at Sea 


thus examine and correct this Inſtrument, is 


a Convenience peculiar to it: For all other 


Inſtruments (tho the Maker has been ever 


ſo faithful in his Workmanſhip) if they are 


made of Wood (as all common Inſtruments 
muſt be for Cheapneſs) will caſt, and warp, 


which muſt neceſſarily occaſion great Er- 


rors in the Obſer vations made by them, and 
s — - 


gof the Scale 


xactly placed; but the doing of 
it is ſo plain, and eaſy, and with ſo very 

little Loſs of Time, that there needs be no 
to the «examining whether the 
Glaſſes ſtand: true, even every time the In- 
ſtrument is uſed, not that it will be neceſſa - 


Method which l he can uſe ky — to find our 
the Errors, nor 'Tools, nor Art enbugh to 
amend them; and this is the Cauſe thiat we 
hear Seamen, when talking ot their Inſtru- 
ments, ſay, T ey areNortherly, or Southerly, 
that is, ſome give the Latitude too great, and 
others too little, and that oſten — In 
ſtruments, uſed together for the ſame Obſer- 
vation, on — the ſame Ship (beſides the 
Differences ariſing from the Difficulty and 
Uncertainty in uſing them) differ as much 
more likewiſe through the Faults in the ſeve- 
Tal Inſtruments themſelves; whereas in this, if 
they are but faithfully made, there can no 
material Error happen, farther! than what 
' proceeds from the ſhrinking, or ſwelling of 
the graduated Arch, which will ſeldom be 
conſiderable ; fo that the Glaſſes - being by 
the foregoing Direction, but firſt adjuſted, 
the ſame Obſervations, made by ſeveral In- 
ſtruments, will all agree together within a 
trifle, which is a great Aſſuranoe and Satiſ- 
faction to a Seaman, who by hard Gales, and 
variety of Traverſes, has Wen beat out of 
his Knowledge. | 
The chief Ad vantage of this alten a 
conſiſts in this, that whereas in taking an 
Altitude by other Inftruments now in uſe, 
there is required a certain exact Poſture of | 
them; but the Motion of the Ship coninu- 


ally 55 


"hs 8 
: Teo, ; 


as 


| 55 17 2 


bas 55 continues in 5 de we Place © who 
being ſtirred, and the Obleryer, = the ſame 
Advantage of maki "4 his Obſervation ac- 
curate, as if he took it in ſmooth. Water, 


and the 10 Was held {till without 
Motion. 1 By. the oth er Marion, in turning the 


Inſtrument awry, as has been direcked abou, 
the Image Will have a ſide Motion z but there 
is à Convenience ari ſing from i it, in as mu 

48 the e by this Motion of che Ob- 


je&, may know when, he holds his Inſtru- 


| ment. in a true upright Poſture; 5. ſo that this 
Property mz ay bg med e a Benefit, and helps to 


aſcertain an bſervation, better than if it had 


0 ſuch Motion at all. _ This kind of Magion, 


in other. Inftruments now. in uſe, 0.0 not 3 
abſolutely, e 58 e ich th it al⸗ 
Ways does ſo 


a and, ROT. the ea Degree of that El 
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8 Which 2 e oh Ne 
be held, at the Inſtant the Obſeryation 15 
taken; which, however, in this Nen 
| lies not the leaſt Effect, but the Imag e of 
ject remains immoveably fixed 8 the 
the Sea. The Reaſon why it is fo,” 
au, juſt as much as the Image | 
thrc wnwards, or uf wards, 'by 
+ ce of the Poſture of the firſt Glaſs 
fixed on the Index, which immediately re- 
ceives the firſt Image of the Object, (oc. 
fioned by the Pitching, and Row Ing of the 
Ship, or Motion of the Hand,) juſt o much 
is it carried the contrary way by. the ſecond 
| Glafs from which the Eye-receives it. 
There is another Tnconyenience,' which all 
other? ſtruments, which require a Horizon, 
are ſubject to, ariſing fromthe Nature of the 
Eye, becauſe it canto ſee Things near, and 
at a diſtance, diſtinckty at the fame Time. 
This any one may be preſently, conviticed 
of, that will but try the Experiment. And 
it muſt hinder an accurate Ob ervation, where . 


8 
0 
* 


the Obſerver is ohliged to ſee the Ede ge of 


the Sea five or fix Miles off, and the Shadow, 
or Image of the Sun on his Inſtrument, Wien 
is not above two Feet from his Ey e at the 
ſame time. In this Inſtrument it is quite 
otherwiſe; for the Sun after Reflection ap- 
Pars at the ſime Diſtance, as if looked at 


directly; z 


* 


rely: 7 that one peſture of the Eye OR = 
ſerves & look at Sun, and Horizon, and fee _ . 
them perfectly, and diſtinet together.. 
Another Ad vantage of this Inſtrument is, 
that it admits of more frequent Obſerva- 
tions, than any other which requires an 
' Horizon; for, here the Body of the Sun, if 
it can but be diſcerned through the Clouds, 
appears Juft in the ſame manner by Refle- 
ion, as it does when ſeen directly, and often 
with this farther Convenience, of ſeeing his 
Body diſtinctly through the dark Glaſſes, 
when he is all in a glare to the naked Eye; 
and, as it at the ſame Time ſtands ſtill 
without dancing upon the Edge of the Sea, 
tho' the Inſtrument be in Motion, the Ob- 
ſerver has the Opportunity of looking with 
the ſame Attention at the Horizon, as when 
he looks at it without obſerving; ſo that if 
che Obſerver can but juſt diſcern the fainteſt 
Mark of the Sea's Edge, he will be able 
to make a very ſure Obſervation. There 
is nothing of this Kind to be done, to any 
Certainty, with any of the Inſtruments now | 
in Uſe, without a tolerable bright Sun, and 
good Horizon, becauſe of the dancing off 
the Image, which makes either of them ſtill 
more difficult to be diſcerned ; in ſo much 
that an Obſervation taken in ' hazy Wea- 
ther, which ſeems to be pretty good, yet if 
by chance the W eather clears up, and the 55 | 
on Sun I 
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Sun breaks out weight, 18 mes found. | 
twenty Minutes, and more, out from this 


Circumſtance alone. This, in the preſent 


Inſtrument, may be of ſingular Service of- 


ten, in making the Channel, which in the 


Winter Months is very ſubject to thick ha- 
zy Weather, 
Another Advantage i in this Inſtrument is, 


that the Sun's Altitude may be eafier taken 
when he is near the Zenith than by others, 


eſpecially if the Obſerver be not very ex- 


pert, becauſe, by this it can be done imme 
diately; for, the Sun, when his Altitude 
is great, croſſes the Meridian too faſt to ad- 


mit of any Delays. This will be a great 
Convenience to all Ships in general, which 


uſe ſouthern Voyages, eſpecially if they lie 


within the Tropicks, where the Sun muſt 


: neceſſarily be high when upon the Meridian; 


in particular to the India- men, in hitting the 
Hand of St. Helena, in which they. are of- 
ten put to Difficulties, for want of a good 
Latitnde, to fall in with it ; to Ships bound 
for Barbados, and the other ſmaller lands 
in the Meſt. Indies; as allo to Ships bound 


to the Coaſts of Angola, where they have of- 


ten no better Means to find their Road, than 
by enquiriag along Shoar, whether it lie to 
the Northward or Southward. All Sloops 
bound from North America to the Ber- 
mudas Ifiands, make it almoſt a Rule, if 
CONE they 
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they cannot readily hit thoſe Iſlands, which 
are very low, and lie almoſt Eaſt and Weſt 
in length, to run away to the Weſt-Indies, 
which proceeds from the want of an exacter 
Latitude, which is there difficult to take, 
when the Sun has much Declination Nor- 
0 


Stars, ſome of. the brighter of which may 


often afford a very good Obſervation, for 


want of one by the Sun, when they hap- 
pen to come on the Meridian, during the 


time of the Morning, or Evening Twilight, 


and in Moonlight Nights. 


Theſe ſeveral Circumſtances render this 


Inſtrument much preferable to the others 
now in uſe: 115 here remains ſtill to be ad- 
ded, that it is o eaſy to obſerye with i it, 
that a Stranger to it can hardly believe it 
beforchand, till he has been convinced by 
a Trial. Ic may be learnt. immediately, 
and a Landman that has ſcarce, got his Sea- 
Legs, as the Phraſe. is; may take an Obſer- 
vation at the firſt Attempt. 
make. nothing of an Obſervation at firſt 
with the common Inſtruments; he muſt 
have pradtifed, a long time before he can 
become a good Obſerver, becauſe they re- 
quire a great deal of Dexterityi in the FAR 
them, and humouring the. "Motions of 7 
Miſe; as well ofa. a ſharp Eyes ſo that at 
© 27 eſt, 
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beſt, the taking of an Obſervation by then 
requires great "Care, and takes up Time; 

for the Obſerver muſt attend à ſufficient 
Time before the Sun comes to his greateft 
Height, and be ſure to ſtay till he is fallen 
again, before he leaves off, which, for want 
of an accurate Inſtrument, he is much longer- 
being aſſured of, than he will need to be 
with the preſent Inſtrument; for the leaſt 
Riſe or Fall of the Sun may be perceived, 

which will very much leſſen the Fatigue of 
taking an Obſervation. 
There was a Trial made of this Witre⸗ 
ment, at Sea, by Order of the Lords 
of the Admiralty, on board the Chatham 
Tatch, in the Autumn of the Year 1732, 

in Preſence of ſeveral Members of the 
Royal Society, and of one of the Maſter 
Attendants of His Majeſty's Tard at Cha- 

tham. The Obfervations were made by the 
Help of ſome curious Watches, with Se- 
cond Hands; and from the Time by the 
Watch correct, noted at the Inſtant of each 
Obſervation, the true apparent Altitude of 
the Sun was computed, the Refraction, and 
Dip from the Obſervers being elevated a 
bove the trut Horizon, being duly allowed 
for, and the Difference between the Alti- 
tude, thus found by Computation, and what 
Was given by the Inftrument at the fame 


Time, gives the Quantity of the Error in 
Obferyation. * Lou 


* 
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| You have hereunder the Reſult: of that 


Trial, as it was afterwards communicated to 
the Roz al Society, in which, here, for bre- 
vity lake, the Errors of Obſervation 7 
are ſet down. See Phil: Tranſ. No. 
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The amber of Obſcivations f in lle fore- 
going Table, of which near a third Part 
were made by the Back Obſervation, the 
reſt forward, is 81. There are three or 


four great Errors, probably produced either 


by miſcounting the Time by the Watch, 
or Divifions of the Inſtrument; for 662 
of them, the Error is under 2 Minutes, —_— 
40 of them under one Minute. 


But what Degree of ExaQneſs might rea- 
ſonably be depended on, in Altitudes taken 


by this Inſtrument, by: thoſe uſed to the 
Motion of à Ship at Sea, which, during 
theſe Obſeryations, was very great, and to 
which the Gentlemen, who made them, 
were altogether unaccuſtomed, cannot be 


g ſo 


am] 


fo well aſcertained, without a greater Num- 
ber of Obſervations taken near the Meri- 
dian: For the Sun, when conſiderably di- 
ſtant from it, alters ſo faſt, as ſometimes to 
make 8 or 9 Minutes Difference of Alti- 
tude, in one Minute of Time, in our Lati- 
tude; conſequently 6 or 7 Seconds, Error 
in Time, will be ſufficient to cauſe one 
whole Minute s Error in the Altitude; add to 
this, that this quick Alteration of Attitude 
hinders the Obſerver's dwelling ſufficiently 
on his Obſervation, to fix it ſo nicely ; 
whereas thoſe taken at, or near Noon, are 
attended with none of theſe Difficulties; d 
and this probably is the Reaſon, why the 
Obſervations taken near Noon proved the 
moſt accurate, and that the other Errors, 
how inconſiderable ſoever in general, would 
probably have been ſtill leſs ſo, had the 
Obſervations been all taken i in like manner 
near the Meridian. | 
Since the Obſervations in the foregoing 
Table were attended with the Difficulties 
aboyementioned, it may be preſumed, that 
generally, a Latitude which is taken by 
this Inſtrument by an Object, when it is 
upon the Meridian, may be depended on 
to one Minute. And though ſeveral Sea- 
men ſay, that 10 or 20 Miles is nothing at 
Sea, and ſo great an Exactneſs is not neceſ- 
ſary; yet it will appear to be of ſingular 
| Advan- 
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Advantage, and a great Improvement to 
Navigation, to be aſſured of the Latitude 
to ſuch Nicety, if what follows be duly 
| conſidered ; often, in reſpe& of knowing 
the Latitude only, but much more in re- 
ſpect of the Dead Reckoning, which, by 
Means thereof, may be very much corre- 
cted, beyond what it can at preſent be; for 
when the Courſe lies much Eaſterly, or 
Weſterly, the Correction by an Obſerva- 
tion, by the Inſtruments uſed at preſent, 
cannot poſſibly be of any great Uſe, for 
want of more Exactneſs. To give 2 Ex- 
iy which may ſerve for all : Suppoſe 
a Ship departs from a Head Land whoſe 
Latitude is known, and in 48 Hours, by 
Dead Reckoning, runs 400 Miles, the Courſe 
made good with all proper Allowances of 
Variation, Lee-way, c. being by Judg- 
ment Weſt-South-W eſt, there the Run is 
at the Rate of about $ Knots, conſequently 
high Winds, and hollow Seas: The Rhumb 
here is within two Points of the Weſt, 
making an Angle with the Parallel of 22 
Degrees and an half; admit that the ſecond 
Day at Noon there be an Opportunity for 
an Obſeryation, yet the Inftruments now 
in uſe being not to be depended on ſuffici- 
_ ently (eſpecially the Sea running high, as it 
muſt in this Caſe) the Latitude given by 
the Dead Reckoning 1s tale, t to be relied 
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on, in ſo ſhort a Run, and that lies {6 near 
the Parallel, than what you can obtain by 
| Obſervation But when you can depend 


upon the Obſervation to one or two Mi- 
nutes, whenever you find the leaſt Diffe- 
rence between the obſerved Latitude and 
that given by Dead wen, there will 

ittle Run, as 
often as Obſervation can be made, of ex- 
amining which Way ſuch Error in the 
Dead Reckoning may have happened, whe- 
ther in Courſe, or Diſtance, and of corre- 


King the fame. T herefore, whoeyer keeps 


a Reckoning carefully, and according ta 


Art, will, by means of ſuch an Inſtrument, 


be abundantly aſſiſted, in computing the 
Quantity of the Eaſting and Weſting, in 
in all Voyages where there is not due Eaſt, 
or Weſt, along a Parallel, that is, will be 
much ſurer of his Longitude, and not be 
obliged upon drawing near Land, to lie by 
Night after Night, as is often the Way at 
preſent, for want of a more certain Know- 
ledge of it, and thereby run thoſe many 


_ Hazards which are the neceſſary Conſe- 


quences of ſo doing. The being thus obli- 
ged to lie by, is in no Caſe more dangerous 
than for Ships that are making the Channel, 
which Caution they are often forced to in 
the Winter Seaſon, after long Voyages, 
and rey of Traverſes, when the Days 

are 


TT 


are ſhort, and the Winds rage: For, tho 
"the: Soundings are of great Service, yet 
| they 3 are by no means to be relied on alone, 8 
nor can they be tried well in a great Sea; 

and tho' perhaps an Obſervation may be 
had, which gives a Latitude of 20 or 30 
Miles to the South of the Parallel of Silly, 
or the Lizard, yet it is dangerous ventu- 
ring on to run up the Channel in dark 
Nights (eſpecially if it blow hard from the 
Southern Quarter, as frequently happens) 
ſince the Latitude by Obſervation is not to 
” depended on, and the Ship may be per- 

haps half a Degree to the Northward of the 
Parallel thus given by Obſervation; but 
had the Truth but been known, in the 
Time of Diſtreſs, when it was wanted, by 
an Obſervation that might be relied on, 
the Ship might have run boldly up the 
Channel, and attained her deſired Port in 
Safety; inſtead of which, by being forced 

to ſuch Caution, ſhe has Jain expoled, and 
perhaps been driven into, and embayed in 
the Briſtol Channel, or ſuffered tome con- 
ſiderable Damage. The fame may be ſaid 
of making the Southern Side of the Chan- 
nel, towards the French Coaſt, when the 
Winds blow hard from the Northern Quar- 
ter, as well as in numberleſs other Exams 


pa” was it neceſſary. . 
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Hei Hallen, for N mort” gen 
Convenience of. thoſe who 
may tiſe this Inſtrument, the- 
Directious for adjuſting © the 
_ Glaſſes, and tdking an Obſerba- 
lion, extrafted from the IE: 

| going Shot... 


For aqjuſting 0 the Glaſs, 34, 205 


f OR the Fore Omen be careful to 
ſet the Index exactly to the Beginning 
the Scale of Degrees; then, holding the 


Inſtrument with your Left hand, by. the 


middle Bar, as uptight as you can, with. 
the Arch downwards, and leaning your Bo. 


dy forwards, that you may not, by touch- 


ing the Index, ſtir it from its Place, look 
through the lower Hole, in the Sight: Vane, 
which is next the Plane of the Inſtru- 
ment, and fee the Edge of the Sea thro 


the nnquickſilveted Part of the Glaſs, and 
mark, whether the Line of the Sea's Edge, 


thus ſeen directly, Join in one with the 
Edge ſeen by RefieRion | on the quickfil- 
yered Part; if not, by the Key turn this 


Glas, til they Join ix in one Line; then look 
| MD; 


CESS] - 
Again, to ſee that the Ir dex has not beer 
Mirred from its Place by any Accident. 
For adjuſting the Back Obſervation, hav- 
ing firſt ſet the Index off ſo much before 
the Beginning of the Scale of Degrees, as 
is the Double of the Dip of the viſible 
Horizon, according to the Table for that 
Purpoſe hereunder annexed ; and having 
ſhifted the Sight-Vane, - look through the 
ſame Hole, in the ſame manner as for the 
adjuſting the Fore Obſeryation, and ſee 
that the Edge of the Sea behind you, by 
Reflection, Join with that ſeen directly for- 
ward; if not, adjuſt this-Glaſs in like mans 
ner, by the Key, till they do. 

To make an Obſervation, hold the 1 
ſtrument as upright as you can, with the 
Arch downwards, pointing your View to- 
wards that Part of the Horizon, which is 
either directly under the Object, or oppoſite 
to it, according to which Obſervation is 
uſed, and then -flide the Index, till you 
bring the Object above to appear in the 
Horizon. But to find the Sun more rea- 
dily, as his Meridian Altitude is always 
known beforehanꝗ, to within a few Des 
grees, ſet the Index accordingly to the Al- 
titude you reckon him to be in, and you 
will preſently find him near the Edge of 
the Sea. Then, by moving the Index, place 
W DI hint 


[£28 ] 
him exactly on it, and move the Inſtru- 


ment ſide ways to right and left, and ſee 
that he runs exactly along upon che Edge 


of the Horizon, if he cuts it, the Inſtru- 


ment is not held upright. 

In obſerving by the Sun, if he be not 
obſcure, look through the outward Hole 
in the Sight-Vane, and take his Image, on 
the Middle of the unquickſilvered Part of 
the Glaſſes, at the ſame time you ſee the 
Horizon directly through; if he be too 
bright, uſe the dark Glaſſes, which ſhift | 
according to which Obſervation is uſed. 
But if the Sun be dim, take his Tmage on 
the quickſilvered Part, as near the Edge of 
the Quickſilver as conyeniently may be, 
and looking through the unquickſilvered 
Part of the Glaſs, by the lower Hole in 
the Sight-Vane, at the Edge of the Sea, 
move the Index till you judge when that 
Line, if produced, cuts the Image of the 
Sun, as you would have 1t. 
In the Fore Obſervation, if you uſe the 
under Edge of the Sun, add 16 Minutes 
for the Sun's Semidiameter, if the upper 
Edge, ſubſtract 16 Minutes, 

In the Back Obſervation it is juſt the 
contrary; if you obſerve by the appearing 
under Edge, ſubſtract; if by the upper, add. 


To 
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Io obſerve by the Sun's Center will do, 
but is not ſo exact a Method. ns 
To obſerve by a Star. re” 

By the Fore Obſervation, look directly 
up at it firſt, with the Index at the Begin - 
ning of the Scale of Degrees; then move the 
Index forwards, and cauſe the Star to ſlide 
down to the Horizon, that you 0p not 
miſtake it for another. 

By the Back Obſervation, look directly 
up at the Star, and ſlide the Index, till the 
Horizon, behind ſeen * Reflection, cuts it. 


Here follows a Table of the Dip 
of the Vi/able Horizon, which 1s 
Ihe Eagèe of the Sea, below the 
true ' Loreto Line, accord- 
mg to the Number of Feet the 
Eye of the Obſerver is elevated 
above the Surface of the Water; 
the Double of which is to be al- 
lowed, when the Index is ſet off 
before the Beginning of the Scale 
of Degrees, to adjuſt the leſſer 

_ Glaſs, uſed for the Back Ob- 


ſervation. 


Feet 
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Feet aboye the Curſace of the Water | Dip 
44.—8 Minutes 
„ 
25 —6 
17 — 
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i If an Obſerver would be exact in his 
ö | Obſervations, this Dip is always to be ſub- 
| ſtracted from the Altitude found by the 
Fore Obſervation, and, in the Back Ob- 
| 12 ſervation, always to be added. 

| N. B. This is quite cad of the 
. 5 Directians above, for adjuſting the 
1 Bac Obſervation; for it = After 
] | that Adjuſiment, to be ſingly added 
1 to it in every Obſervation, As lile- 
wiſe ſubſtracted every time in rhe 


Fore One. 


FORTS 


